THIS study shows that human lymphocytes markedly decrease chloramines (long-lived 
Introduction
Polymorphonuclear neutrophils (PMN) and monocytes activated by phagocytic or soluble stimuli produce large amounts of microbicidal oxidants that play a key role in host defences against pathogens. [1] [2] This metabolic response, known as the 'respiratory burst', involves two enzyme pathways: (i) NADPH oxidase activation leads to the reduction of molecular oxygen to superoxide anion and the subsequent generation of hydrogen peroxide, 3 and (ii) the activity of neutrophil myeloperoxidase (MPO), an enzyme located in the azurophilic granules that are released following degranulation, catalyses the reaction of H202 with chloride, leading to the formation of other oxidants such as hypochlorous acid and chloramines. 4 These latter, known as long-lived oxidants, may be mediators of phagocyte-induced oxidative damage 6 as they are either released or generated via the extracellular MPO in the extracellular environment. Their ability to inactivate protease inhibitors such as 0q-antiproteinase 7 is one way in which chloramines could potentiate deleterious effects in inflammatory processes. The presence of chloramines in biological fluids seems to be highly dependent on the status of antioxidant defences. Natural killer activity, lymphocyte proliferation in response to mitogens, and immunoglobulin and interleukin-2 secretion are apparently affected by H202 and MPO. 9' The aim of this study was to investigate potential interactions between PMN-derived chloramines and lymphocytes. Glutathione, the major nonprotein thiol, is present in virtually all cell types and is involved in numerous biological functions, acting as a co-enzyme, antioxidant, and regulatory molecule in cell cycle initiation and progression 2 and microtubule formation. 13 In addition, glutathione content is important in lymphocyte activation and proliferation. 14 '5 The authors therefore investigated (1) the influence of lymphocytes on chloramine release by PMN, (2) the biochemical mechanism of this action, and (3) Fig. 4 , chloramines significantly decreased the lymphocyte glutathione content in a concentration dependent manner. Although this decrease was observed with both total and reduced GSH in the case of PMN derived chloramines (Fig. 4a) , it was highly significant only in the case of chloramine-T (Fig. 4b) 24 The authors chloramine-T (Fig. 5b ) induced a significant found that chloramines (monochloramine and concentration dependent inhibition regardless of taurine-chloramine) were eflqciently detoxified in the mitogen used, for chloramine-T concentration the liver by intracellular GSH, inducing GSH greater than 10/M. This is confirmed by the depletion and a subsequent increase in perfusion correlation (r 0.96) found between lymphocyte pressure and a decrease in bile flow. As a result, GSH content and proliferative responses in case of they suggested that chloramines could contribute to stimulation by Con-A (Fig. 6) . In contrast, PMN-induced organ injury through a GSH PHA-induced proliferative response at low chlor-mediated pathway. amine concentration (10/.zM) seems to be less Our results indicate that both the total and sensitive to chloramine and thus less dependent on reduced glutathione content of lymphocytes were glutathione availability, reduced in a concentration dependent manner after chloramine challenge. Reduced glutathione is able Discussion to scavenge chloramines, giving rise to GSSG; GSSG would subsequently be reduced by intraThis study shows that chloramines, described as cellular glutathione reductase and reconverted to long-lived oxidants, may be important immunomo-GSH. Under conditions of continuous exposure to dulatory agents, the eft'ect of which is mediated by chloramines, GSSG may accumulate because the the ubiquitous thiol-containing molecule, glu-rate of GSSG formation exceeds that of its tathione.ll reduction;
11 GSSG can then form mixed disulThe results suggest a potentially important phides with intracellular or extracellular proteins, scavenging role of lymphocytes for PMN derived resulting in a net loss of total glutathione, chloramines, which are thought to be exported into as seen in this study. The 
